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(54) SMALL-SIZED PRECISION EXTRUDING SYSTEM AND EXTRUDING METHOD 

(57)Abstract: 

PURPOSE: To obtain a precision extruding system 
for manufacturing correct rubber extruded substance 
by preparing strainer means on the discharge end 
part, and also preparing gear pump means adjacent 
to the strainer means at the down stream side 
thereof. 

CONSTITUTION: When a compound moves passing 
through an extruding device, it is heated and mixed 
uniformly. The temperature of the heated compound 
in the extruding device is kept lower than lOC'C and 
compound pieces are allowed to pass through the 
strainer. Foreign objects are removed from the 
compound, and pressure drop crossing the strainer is 
kept lower than 25 bars. By permitting the compound 

to pass through a gear pump, precision volume compound is delivered in an extruding 
head, and when it passes through the extruding head, the compound received from the 
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gear pump is re-molded and then compound pieces are extruded from the extruding head. 
In this way, a cooling conveyor can be shortened and thereby costs of the apparatus can 
be decreased. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Making to cross a strainer means and for a pressure to decline into the minimum the 
strainer means for removing any foreign matters contained in the compound ~ the discharge end of a 
feeder ~ being equipped —****—; — and The gear-pimip means for extruding a precise capacity of 
this compound at the outlet of a gear pump, and carrying to a head means adjoins this strainer means, 
and it is characterized by being equipped in the lower stream of a river. The feeder for carrying out 
pumping of this compound down-stream toward the discharge end of reception and this feeder is 
equipped. And the extrusion system for extruding the strip of the vulcanization nature rubber 
equipped with the extrusion head for casting the compound of the sent-in amoimt to the strip long 
[ which was controlled correctly ] and extended, or an elastomer-like compound ingredient. 
[Claim 2] Maintain the temperature of the compound by which it was heated in this extmsion 
equipment at less than 100 degrees C, and it lets; strainer pass, the time of a compoimd extruding and 
moving through equipment — this compound — homogeneity — heating — and — mixing — ; — By 
holding the pressure drop which removes a foreign matter from this compound by passing the above- 
mentioned compound strip, and crosses; this strainer to less than 25 bars, and letting the; above- 
mentioned compound pass to a gear pump When this compound of a precise capacity is sent into this 
extrusion head and; and it pass this extrusion head. By re-casting this compound received from this 
gear pxmip ; which extrudes the strip of a compound from this extrusion head — the approach (here) 
of extruding the strip of the vulcanization nature rubber characterized according to the phase which 
consists of things, or an elastomer-like compound After this compound moves through this extrusion 
equipment, finally it is extruded as a strip from this extrusion head. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is the technical field of the extrusion system which enables quick exchange 
between the configurations of the versatility of the above-mentioned compound for using it 
especially as an object for the precision strip extrusion of the rubber which has the longitudinal 
section of the very exact dimension which the technical field to which this invention is related is 
satisfactory, and operates essentially and automatically, or an elastomer-like compoimd, and an 
approach. More, this invention relates to the above-mentioned extrusion system and approach of 
reaching equilibriiun immediately at a detail, during the start-up which enables economical 
production of the strip ingredient for using it by the manufacture by which similar product ** which 
mainly contains a tire, an air spring, and a rubber composition continues, and after changing a 
compound. 
[0002] 

[Background information] Various extruders are used in order to manufacture current, the rubber of 
a different configuration, or an elastomer-like extrusion object. When the rubber feed strip which has 
other properties which include skin fiiction in a presentation which encounters the path and weight 
deflection of an extrusion object which consist of 4% or more typically, and is different, raw material 
viscosity, and a list is used in spite of the amelioration about the equipment design accomplished 
over the past several years, a significant path change arises. This extrusion temperature is 120 
degrees C or more, when operating this equipment at a high extrusion rate using the extrusion head 
and dice which need typical especially high pressure. Furthermore, since the screen and its support 
system of the strainer are crossed and this high pressure falls when the strainer usual in the inside of 
Rhine with which the extruder was equipped is used, still much more temperature rise is induced. If 
it is beyond the setting limitation which has extrusion temperature in reverse by this, it is necessary 
to reduce an extrusion rate to 40% or less for it to be alike. When moving through other components 
of this system for a rubber composition to prevent the imperfection in an extruder, a strainer, an 
extrusion head, and a final extrusion strip, in order to prevent that partial hardening of this rubber 
composition arises, it is necessary to hold this temperature in the range decided beforehand. 
[0003] Various configurations and elements of a precision extrusion system have been used well- 
known for processing of the plastics of versatility, and fiber. The chemistry configuration and 
physical properties of rubber or an elastomer compound differ firom each other completely in plastics 
and fiber, and a list. However, the sake. The various equipments in plastics and a textile industry, 
and use of an approach It is because it has the result of the request by which saying that this rubber 
industry is not suited, it is not general, or that reverse may also occur should be attained by a special 
extrusion system and a special approach by each technique having the special problem of itself. In 
the extrusion system for rubber, the rubber which should be extruded has different molecular weight 
and may contain the high-concentration bulking agent, 2ind it is made very easy to wear them out, 
and these have the viscosity of a broad class. Furthermore, some configurations of the rubber strip 
introduced into an extruder may change. In a cold feed extrusion system, the ambient temperature of 
this rubber may change among 15 degrees C - 50 degrees C. On the other hand, about the heat feed 
extruder, this rubber strip may have the temperature between 80 degrees C - 1 10 degrees C. 
Therefore, since this feed compound in the extrusion system for rubber differs firom the feed 
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ingredient in the extrusion system for plastics completely, what works well by the extrusion system 
for plastics does not necessarily commit it well by the extrusion system for rubber. 
[0004] Moreover, rubber cannot be hardened at comparatively low temperature, and cannot be borne 
during the processing and extrusion at an elevated temperature. Generally plastics is extruded at very 
high temperature, for example, 220 degrees C - 250 degrees C, without also producing any 
degradation or bad influences to the plastics. When extruding rubber, the lowest possible 
temperature and holding less than [ 100 degrees C or it ] suitably are expected the temperature of this 
rubber. Because it becomes possible to prepare this rubber composition so that initiation of 
hardening may be produced at lower temperature (this decreases the setting time and cost again) by 
this, it is said that such low extrusion temperature of this rubber is a desirable thing. The rubber 
extruded at lower temperature makes it possible to shorten the die length of the conveyor for cooling 
used again, consequently decreases equipment cost and floor to floor time. Moreover, since this final 
extrusion product has lower temperature, generating of the dimensional change about the extrusion 
object when coming out of the dice for extrusion falls. However, when having extruded the rubber 
composition, heat are recording arises with shear and the frictional heat of this rubber which carry 
out screw extrusion and which are produced in inside (this does not become a problem in plastics 
and fiber extrusion). 

[0005] Therefore, to attain the exact dimensional stability and the low extmsion temperature of an 
extrusion object is desired, setting to the extrusion of a rubber composition, and filtering and 
processing it with a high production rate. One of the means which make it easy to make this purpose 
agree is using the long dice land for extrusion. However, a dice land long in this way needs high 
head **, and this produces the high extrusion temperature which is not desirable in a precedence 
extrusion system. 

[0006] In the extrusion of a mbber composition strip, according to the source of supply of the raw 
material rubber by which another usual problem is suppHed to this system in addition to the problem 
of superfluous heating considered in the top, and a rubber composition, various foreign matters exist 
in this rubber, and these are removed before extruding this strip finally. In order to perform this 
conventionally, before teaching rubber to this extrusion system, in order to secure that such a foreign 
matter does not exist in that rubber, it was required to use another screening and filtration actuation. 
Although the equipment for filtration of various configurations has been devised in order to remove 
the above-mentioned foreign matter, these produce a considerable pressure drop and a considerable 
temperature rise, when this ingredient passes that strainer and moves. Many of these problems are 
decreased by making the low voltage force fall strainer of the class shown in the United States patent 
number 4,918,017 (this is given to the grantor of this invention again) constitute, and it is ****. 
[0007] Another problem (this differs fi-om it of plastics and the extrusion system for fiber) about a 
precedence rubber extrusion system is cleaning. In order to manufacture various products about the 
extrusion system for rubber, and an approach, to use continuously the various rubber compositions 
which have the various descriptions is desired. As a result of [ that ] being because the extant 
compound needed to be removed, because bolting of the various components of this extrusion 
system is carried out together before passing a new rubber composition through this system after 
stopping equipment in order to perform this conventionally, it was required for several hours to 
decompose and clean. In order to avoid this expensive stop time about plastics and fiber extrusion 
industiy, after usually carrying out flash plate washing of these components for several minutes 
using a new polymer, discarding this extrusion object for flash plate washing is performed. Because 
implementation of such flash plate washing cannot be used in rubber extrusion industry, it is because 
it is very slow and expensive, when exchange of a mbber composition arises over the especially 
whole activity shift many times. The solution approach in which the only activation is possible 
disassembles these components, and is taking out that mbber raw material fi-om the interior of this 
equipment. 

[0008] Furthermore, it is often necessary to extmde the different rubber or the different elastomer- 
like strip of a configuration, consequently to change a compound and a dice with an often more small 
lot, in tire industry, in the daytime [ the / production ]. Therefore, in order to attain economical 
production, it is important to shorten time amount which reaches the request dimension specification 
of an extrusion object of having the special configuration which passes along this dice as much as 
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possible. The working pressure and temperature of this dice are made for that to reach as quickly as 
possible, and although it is required to make it stabilize, this is difficult by having used the extruder 
usual auger machine type. 

[0009] Neither in question which it is found out upwards in the extrusion of a rubber composition, 
and was enumerated is made into the problem in plastics and fiber extrusion, or it is not greatly 
related to it. Moreover, although it was found out that a gear pump may be used to some extent for a 
success flesh side in plastics and fiber extrusion, the gear pump was not used for the success flesh 
side until it resulted in rubber extrusion by the end of today. 
[0010] 

[Abstract] The purpose of this invention is by offering the compact precision extrusion system and 
compact approach for manufacturing a very exact rubber extrusion object to offer the solution 
approach for the technical problem of the conventional technique mentioned above about equipment 
and an approach. 

[00 11] The still much more purpose of this invention is to offer the above-mentioned system and 
approach of generally holding the temperature of a rubber composition in the less than 100-degree C 
temperature requirement decided beforehand. Each compoimd has the suitable processing window. 
However, it is because the conveyor for cooling can be shortened and equipment cost is decreased by 
it as a result by saying that general more low extrusion temperature is desired being unable to 
transform the extmsion object when coming out of a dice easily, being hard to contract, and making 
whenever [ cooling ] low. Moreover, by holding the extmsion temperature of mbber lower, the 
compound hardened at lower temperature can be used, and the setting time of a final product is 
shortened by it, and the effectiveness of a production process is raised. Therefore, when a mbber 
composition extrudes and a system is moved, it is the main purposes to adjust this rubber 
temperature. 

[0012] The still much more purpose of this invention controls a motion of the rubber composition 
passing through the equipment of this system and there to exact and a precision. By it By 
incorporating an automatic monitor and a C-system there by maintaining correctly the magnitude 
and weight about the last extmsion object It is in offering the above-mentioned extmsion system and 
approach of having the dimension of this extmsion object in specification quickly, and going by 
lessening manual actuation by the operator. 

[0013] This invention and also another purpose remove a foreign matter fi*om a mbber composition. 
And it makes it possible to introduce this mbber composition into this system directly at the 
temperature near ambient temperature, without checking the precision extmsion of this mbber 
composition. Moreover, the place which makes the filtration actuation currently performed 
separately conventionally lose, and makes the handling and transportation of the after that of this raw 
material mbber composition before and behind the filtration actuation which precedes introducing a 
raw material mbber composition into this extmsion system lose. It is in offering the above- 
mentioned extmsion system and approach of preventing damage on the equipment on the lower 
stream of a river of this strainer by having a strainer. Similarly, the extmsion object of the high 
quality which does not have a defect by this, without reducing **********^ without producing a 
significant temperature rise is guaranteed by using a low voltage strainer. 
[0014] The still much more purpose of this invention makes it possible to take out a mbber 
composition between the minimum time lags required to change a compound easily fi-om the 
location where these equipment differs, gives the system of higher effectiveness, and is to offer the 
above-mentioned extmsion system and the approach which are equipped with the various equipment 
parts for [ which decreases the amount of abandonment ] moving to shaft orientations and/or a 
longitudinal direction mutually. 

[0015] The still much more purpose of this invention is to offer the above-mentioned extmsion 
system and approach of making it possible to reach equilibrium quickly, and raising the operating 
ratio of this system by it, and decreasing the amount of trash, during the start-up of this equipment, 
and after changing/or a compound. 

[0016] Further another purpose by [ of this invention ] using a gear pump And the C-system which 
measures continuously various temperature and pressures of a location from which this system 
differs (such measured value) it sends to the computer control section ~ having — this ~ 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/18/2006 



JP,05-1 16200,A [DETAILED DESCRIPTION] 



Page 4 of 12 



modification of the pump and feed rate under the start-up of this equipment, a hah, and actuation of a 
fixed condition — guiding — by equipping When the raw material viscosity of a rubber feed strip 
changes, it is in offering the above-mentioned extrusion system and the approach that the path of an 
exact extrusion object may be maintained. 

[0017] It is the purpose which sends immediately into the expansion chamber of the head for 
extrusion the exact volume of the rubber composition filtered by preceding passing the dice for 
extrusion for [ of this invention / which another purpose was still more xmiform and was fixed ] 
extruding and casting a strip. When this rubber passes this strainer and the feeder before being sent 
into the gear pump under sufficient pressure for making it completely filled up with the gear of a 
pump is passed. It is in the rubber composition into which then, it is put at the temperature near 
ambient temperature in cold feed extrusion equipment offering the above-mentioned extrusion 
system and approach which are equipped with the short and compact feeder heated and mixed by 
homogeneity. 

[0018] Since [ which extrudes and gives an object strip ] the still much more purpose of this 
invention was adjusted by desired accuracy, it is to offer the above-mentioned amelioration extrusion 
equipment and the approach which do not have a trouble comparatively and which were automated 
substantially with imique arrangement of equipment, and the interrelation between them. 
[0019] These purposes and advantages are acquired by the extrusion system by which this invention 
for extruding the strip of a rubber composition ingredient was improved. As this general description 
When a compound moves down-stream through a feed mixer means toward the discharge end, In 
order to mix the above-mentioned compound, and to heat to homogeneity so that it may become 
desired temperature, A feed mixer means to receive the strip of the rubber composition of ambient 
temperature generally; In order to remove a foreign matter fi-om a rubber composition, making into 
the minimimi the pressure drop which crosses a strainer means. The strainer means with which the 
discharge end of this feed mixer means is equipped; In order to send the compound of an exact 
capacity into the outlet of a gear-pump means. The gear-pump means with which adjoined this 
strainer means and the lower stream of a river was equipped; In order to cast the compoimd of the 
sent-in amount to the strip long [ above-mentioned ] and extended, the outlet of this gear-pump 
means was equipped adjacently — extruding — head means; ~ and It precedes changing a compound 
and it is mentioned fi^om this gear-pump means for removing a rubber composition that separation 
manual stage; for separating this extrusion head means and a strainer means is contained. 
[0020] When these purposes and advantages are acquired by the approach to have improved this 
invention and a compoimd moves through a screw type extruder as this general description. The strip 
of a rubber composition removing a foreign matter from this rubber composition by letting to a 
strainer the rubber composition by which mixed and heated to homogeneity and heating mixing was 
carried out at the; above-mentioned homogeneity pass, and letting the; above-mentioned compound 
pass to a gear pimip — an exact capacity of this rubber composition of a strip gestalt — sending in ~; 
— and By re-casting the strip of the rubber composition received from this gear pump, an approach 
including; phase which extrudes the strip of a rubber composition from an extrusion head to extrude 
a rubber composition strip is mentioned. 

[0021] It is during the explanation which shows below the suitable example of this invention of 
explaining the best format which meant applying this principle, lists, and is shown in drawing, and 
these are clearly shown within the limits of the accompanying application for patent according to an 
individual, and it envmierates. 
[0022] 

[Explanation of a suitable example] Drawing 1 shows the extrusion system and approach of the 
conventional technique used as the radical of amelioration of this invention in graph. The extrusion 
system of the above-mentioned conventional technique and arrangement of a component consist of 
the motor 2 connected with the drive transmission 3 for generally rotating the usual screw 4 in the 
usual screw mold extrusion equipment 1 which has a source of power-driven, and the heated barrel 
5. Therefore, the temperature control of both this screw and the barrel is carried out to the water with 
which it is cooled during actuation by being heated throughout [ liquid / which was separately 
adjusted with the thermostat / for circulation, for example, standby, term ]. Moreover, it is said for 
fiiction in case this rubber passes this barrel emitting sufficient heat that the above-mentioned 
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heaters operate only before a rubber composition begins to flow, and it changes to cooling for 
holding desired temperature after that. Extrusion equipment 1 has the entry or throat 6 for sending 
the strip 7 of a vulcanization nature rubber composition into the interior of a barrel 5. Extrusion 
equipment 1 contains further the feed screw part which operates with a confrontation feed roll, the 
auger machine pumping screw part which a rubber composition is carried [ part ] and produces a 
pressure in it, the mixing section to which the pin 8 currently fixed to this barrel interacts with 
interruption by flight of a screw 4, and the second auger machine pumping part which generates a 
pressure final in a rubber composition. Other equipments for mixing like a barrier flight are used 
instead of a pin 8 in order to attain uniform mixing occasionally. In the cold feed extrusion 
equipment of almost all the conventional techniques, after the strip of the rubber composition which 
enters meets with a feed part, it is common to meet with one pump part which will be accepted 
before passing a pump part, a mixing section, and the dice for extrusion continuously. 
[0023] In many cases, rubber moves along with a barrel 5, and the strainer with a certain separate 
kind or the screen element was beforehand passed [ when rubber is heated and mixed, ] for the strip 
7 in order to make it this strip not have the foreign matter, and to remove all the foreign matters that 
may be contained there. Although filtration of such rubber was very desirable, the defective product 
witii the need of necessarily restricting no strips being filtered within the extrusion system of the 
conventional technique, consequently occasionally discarding had arisen for a temperature rise, 
equipment cost, etc. 

[0024] Next, it is heated, carry out direct extrusion of this mixed rubber composition, and it is made 
to move to a head 9, and this is discharged through a dice 10 and the desired extrusion strip 1 1 is cast 
here. Then, after moving this strip to the field for cooling, in order to send into the production 
process of the next phase or to store, a strip 1 1 is moved by conveyor 12 with which the drive roll 13 
connected with it or its prototype was equipped. Equipment ** for rates set up like various manuals 
for the insurance signal of the various classes like the ON/OFF control displayed in the alphabetic 
character R for securing safe actuation of the **** and the extrusion system which were shown also 
in the system of the conventional technique at drawing 1 for preventing an injury and a mechanical- 
loss blemish, the screw displayed in the alphabetic character S, and a conveyor is equipped. 
However, the above-mentioned control is not for securing uniformity by adjusting this screw rate 
like this invention. 

[0025] As considered in the top, the rubber extrusion system of the **** conventional technique 
shown in drawing 1 has various faults, and that main fault is the thing in this system which cannot be 
done for possible [ of the high production rate ] about that the extrusion object which has high 
dimension accuracy cannot be manufactured, and the filtered rubber composition, maintaining all at 
low temperature in a location. Moreover, because it is that it is difficult to give the suitable pressure 
which enables the design of the most efficient head, it is because such a high pressure extrudes and 
the temperature of an object is raised intentionally. Therefore, the expansion chamber of the 
extrusion head which needs to reach a compromise in order for the expansion chamber for the 
extrusion head for rubber of the conventional technique and the design of a dice to make a pressure 
demand min, consequently has the very large stagnation volume, and the dice for extrusion of the 
configiu*ation which is not desirable will be brought about. The extrusion head of the conventional 
technique for a rubber composition has the internal capacity equivalent to the production for 1 5 - 30 
seconds with the usual production rate, consequently produces superfluous trash at the time of each 
rubber composition exchange, 

[0026] It **, generally other faults are shown by 15, and it is conquered by this system by which this 
invention shown in drawing 2 in graph was improved. A system 1 5 is a "cold feed" system and 
transmission 17** connected with the usual source 16 of power and the improved usual feed mixer 
which is generally shown by 18 is contained in this. The edge of the outlet of the feed mixer 18 is 
connected with the low voltage force fall strainer assembly 19, and the outlet of this latter is 
connected with the precision gear pump 20. The outlet of a gear pump 20 is connected with the 
extrusion head 21 which has the dice 22 for extrusion for producing the gestalt of a request of a strip 
23 (this is carried to a cooling field by the conveyor 24 or the similar concrete supply system for the 
storage which follows a degree, and/or still much more processing). 

[0027] According to one of the descriptions of this invention, suitably, the feed mixer 18 in a cold 
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feed system has a unique design, and is especially shown in drawing 4 . Generally the function of the 
feed mixer 18 is double. It carries out homogeneity heating of this rubber composition at desired 
temperature, when a rubber composition moves first through the hole 25 of the barrel 27 heated 
through the entry opening 26 of ambient temperature or the temperature near it on the unique feed 
and the unique screw for mixing which are generally shown in reception and a degree by 28 in the 
strip 7 of rubber or an elastomer-like compoimd. This screw is made so that it may have the internal 
temperature control path 29 for contacting a rubber composition to it since it is a liquid like the water 
adjusted with the thermostat which circulates through this screw through there for heating and/or 
cooling. As shown above, the ambient temperature of this strip may change among 15-50 degrees C 
according to the season of that year, a geographical location, a storage area, etc. It is necessary to 
make the second produce sufficient pressure to give the minimum pressure required for the entry part 
of the gear pump 20 for being certainly filled up with the gear of this pump so that the feed mixer 18 
may overcome the pressure drop in the strainer assembly 19 and it may describe in a detail by the 
following. 

[0028] the purpose which attains these descriptions — the feed mixer 18 ~ the feed part 30, the very 
short pressure generating part 31, and a mixing section 32 ~ it is come out and constituted. It has the 
design usual to some extent to which the feed part 30 is moved for rubber by screw partial 30A along 
with a barrel, and Paul Troester Maschinenfabrik of Germany Hannover of this example is the thing 
of the marketed class. Next, the rubber of a through lever is moved for a part 3 1 by equipping the 
usual spiral auger-screw 3 1 A carried before this rubber, producing sufficient pressure securing that 
the gear gap of a gear pump 20 is filled. Then, this is mixed by homogeneity, when this rubber 
passes a mixing section 32 before passing the outlet end 33 of the feed mixer 18. The part 32 has 
suitably screw structure 32A which mixes this rubber, without producing the superfluous 
temperature rise by shearing of this rubber. This low-temperature mixing is attained by returning to a 
screw flight of a different location, after moving this rubber to 1 set of slots 35 currently made in this 
barrel from the screw flight 34. This is known as multiplex cutting transfer mixing like the 
equipment for mixing which Rubber Consulting Machkiery of for example, Switzerland country 
Zurich is marketing. 

[0029] This unique arrangement of a screw 28 gives desired mixing and the temperature equalization 
which does not make a list produce superfluous shear and superfluous heating of rubber, and the 
most important thing is that the second screw pump transportation zone needed with the extruder for 
rubber of the conventional technique is removable. Are in combining three of the well-known screw 
design descriptions, namely, the uniqueness of this design is the usual feed screw 30A in a part 30, 
the usual spiral auger-screw 31 A in the short pressure generating part 31, and temperature neutrality, 
or is the combination by use of screw partial 32A in the mixing section 32 of a low temperature rise. 
These parts have very short compact screw structure (it is said that these are not almost useful for the 
extrusion system of ttie **** former shown in drawing 1 because these do not produce head ** 
required for a dice). However, the above-mentioned arrangement gives the optimal what is made into 
the purpose of this invention, namely, for the short die length, it is held at the condition that the gear 
pump 20 was filled while it gives very low shearing, and an outlet 33 is made to produce only 
sufficient pressure to guarantee avoiding a superfluous temperature rise which is produced with 
conventional screw auger machine extrusion equipment by the back flow produced with the high 
pressure needed by it. Moreover, although the mixing section 32 is located in the lower stream of a 
river of the pressure generating part 31 and a very low temperature rise is given, this multiplex 
cutting transfer mixed construction equates the temperature gradient which may exist in the rubber 
raw material after coming out of the pressure generating part of this feeder. 
[0030] In the suitable example, the feeder part 30 and the pressure generating part 3 1 are straight 
lines, have the die length which consists of three to 6 times of this screw diameter and which v/as put 
together, and have the die length of the mixing section 32 which is a straight line and consists of 1.5 
to 2.5 times of this screw diameter. Straight-line length partial [ 30, 31, and 32 / whole / suitable ] is 
this 4.5 to 8.5 times screw diameter. Although this is shown in drawin g 1 , the cold feed extrusion 
system of the **** conventional technique carries out usual screw extrusion of it, and it is 
contrastive with equipment (this has the whole straight-line length who consists of 12 to 16 times of 
this screw diameter). 
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[003 1 ] The feed mixer 1 8 is equipped with the chamber 36 of a large number to which it has been 
about extended in a barrel 27 since the fluid with which it was heated for heating a barrel to desired 
temperature again is contained. All screws, a screw barrel, a pump gear, and gear-pump housing are 
equipped with the fluid for circulation adjusted with the thermostat. The temperature for most rubber 
compositions is less than 100 degrees C, when it moves through the feed mixer 18. 
[0032] However, about the specific heat feed application of the place where the temperature of a 
compound is high enough, as shown in the heat feed application of drawing 3 , brief spiral auger 
machine structure may be used over the whole feed mixer 18. Without producing mixing or heating 
to the extent that it is estimated by the above-mentioned auger machine, a pressure required to fill the 
gear tooth of the gear of a gear pump is given so that pumping of the vulcanization nature compound 
may be carried out only down-stream toward a discharge end and it may describe in detail by the 
following. 

[0033] Especially with reference to draw ing 10 A, the rubber heated and mixed by the homogeneity 
generally shown by 38 comes out of the outlet 33 of the feed mixer 18 through the breadth and the 
hole 39 to converge of the transition plate 40. The hole 39 is suitably formed as resemble one pair of 
spreading front faces 41 which faced each other, and the front face 42 where the 2nd pair faced each 
other £uid which completes or is suitably parallel ( drawing 12 and 13). This hole structure and 
surface arrangement make it easy to clean a rubber composition and to remove from there during the 
**** compound exchange actuation shown in a detail by the following. 

[0034] The transition plate 40 is connected with the low voltage force fall strainer assembly 19 in 
child type containing direct with the rectangular installation plate 45. The strainer assembly 19 is the 
thing of a class as shown in said United States patent number 4,918,017 suitably. The strainer 
assembly 19 shown in drawin g 6 is equipped with the main rectangle frame 43 [this is restrained on 
the installation plate 45, and supports many parallel rods or ribs 46 (these form among them the slot 

47 arranged at much parallel) which were extended for a long time]. The rib 46 supports the screen 

48 for filtration on it on the upstream, and the screen 48 is being fixed to the location bound tight 
with the plate 45. The structure of a rib 46 and a screen 48 is curved in the shape of a concave 
surface, or can have linear structure, and gives the gap or slot 47 for flow extended for a long time 
between the ribs supporting a screen as shown in drawing 6 -9 of a drawing. The structure of this 
curved rib is used about a larger hole diameter, for example, the hole diameter of ISOmm or more. 
Although this configuration and arrangement make the minimum the pressure drop which crosses 
this strainer, this adjusts the temperature rise which encounters again when using it. Although the 
pressure which crosses the conventional strainer for rubber is at least 50 bars, on the other hand, it is 
shown in drawing 6 -13 and, generally the pressure about the strainer of the class considered in the 
top is 25 bars or less. Furthermore, the hole 39 of the transition plate 40 goes into the entry 37 of the 
strainer assembly 19, and is caught in child type so that the transition style of a rubber composition 
may end near the front face of a strainer screen 48 ( drawing 10 ). 

[0035] Furthermore, according to this invention, the strainer assembly 19 adjoins the entry 49 of a 
gear pump 20 directly, is located in it, and with the transition plate 50, went into it and is connected 
in child type. The plate 50 is equipped with at least one pair of convergence front faces 51 which 
face each other, and one pair of front faces 52 ( drawing 8 ) (these form the outlet 53 of the strainer 
assembly 19) with spacing which faced each other. While performing rubber composition exchange, 
these front faces are the purposes to clean, and when separating this gear pump from the adjoining 
component, they make it possible to remove extant rubber quickly and easily. Front faces 5 1 and 52 
also make the minimum a pressure required in order to carry out full restoration of this gear pimip 
through an entry 49. A pin (not shown) may be inserted in the entry 49 which makes it possible to 
remove that rubber easily, without using the shown front face spreading as an alternative-means to 
remove this rubber. 

[0036] Generally the gear pump 20 is equipped with the main housing 55 which has the 
dismountable horizontal plate 56, and one pair attached so that it might be pivotable in the chamber 
61 for measuring of meshing feed gears 57 and 58 are approached. Suitably, gears 57 and 58 are the 
formats which this field is sufficient as and were known, and are rotated with the driving shaft 59 
driven under single power. 

[0037] After passing through the outlet 44 of a gear pump, this discharged rubber is extruded 
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through the hole 64 of the transition plate 65, and moves to the entry 69 of a head 21 directly 
( dra wing 10 ). a hole 64 — suitable — one pair of spreading front faces 67 which face each other, and 
one pair ~ it faces each other — it converges or is formed on the parallel front face 68 ( drawing 8 , 
10, 12 and 13). 

[0038] Furthermore, according to this invention, a hole 64 adjoins the outlet 44 of a gear pump 
directly, and is located in it, and is directly connected to the expansion chamber 70 of the extrusion 
head 2 1 . The transition plate 65 is equipped with the outlet end 7 1 currently directly connected to the 
opening 72 currently formed behind the extrusion head 21 ( drawdng 10 ). The rubber composition 
which comes out of the end of a hole 64 flows into the expansion chamber 70 of the extrusion head 
21 , and it is begun toward the die opening regio oralis 75 to converge it directly, by this 
arrangement. By this arrangement, the dead space between extrusion heads and gear pumps which 
exist in much conventional technical arrangement can be removed, the thing whose rubber was fixed 
and for which it flows and a condition is attained more quickly is made possible, and the start time 
and the amount of abandonment at the time of compoimd exchange are decreased. Therefore, almost 
immediately, rubber after coming out of a gear pump 20 flows into the expansion chamber 70 of the 
extrusion head 21, and passes the die opening 75 to which the place given with the dice 22 which 
makes the rubber strip 23 of desirable structure was limited beforehand. Furthermore, in a suitable 
example, the residence time in this extrusion head about this rubber composition is less than 10 
seconds ( drawing 10 and lOA). 

[0039] This precision extrusion of a strip 23 is attained by use of the gear pump 20 in combination 
with other components considered in the top in principle, a pimip 20 sends into this extrusion head 
directly the rubber of capacity controlled correctly here, and the entry of this pvunp 20 is 
appropriately designed so that a pressure required for making it filled up with the gear of a gear 
pump completely [ always ] may be made into the minimum. One of the main differences in the 
pump 20 when comparing with the conventional gear-pump design is that rubber is easily removable 
from an entry and an outlet part, when it separates into shaft orientations at the time of 
decomposition. Furthermore, a pump 20 is combination with the flow rate control unit 54, and also 
gives the advantage which can use a large entry, i.e., the thing which gives whole minimxun feed 
pressure and minimum internal pump friction to the equipment for measuring. 

[0040] Drawing 10 B shows the extrusion equipment (these are equipped with gear-pump 20A which 
has a large entry part) with which the gestalt embellished a little was improved. The trademark 
manufactured by Maag Pimip Company of Switzerland country Zurich is manufactured by various 
firms like the pump of VACOREX, and a big pump operates very well, when carrying out pumping 
of the hyperviscous polyethylene terephthalate melt from a vacuum chamber by the pressure of less 
than 0.001 bars, although the impression of a gear is not what buries completely the oyster section 
which crosses the field of the entry of this pump in the above-mentioned application — those — final - 
- an amount is reached enough and, occasionally it is imperfect in a compression field. The 
stagnation is prevented in order that the impression of this gear may receive all packing that crosses 
the flow of this entry. Another advantage is low fiiction rather than it is because the contact angle of 
piunp housing and the polymer in a gear impression is decreased. However, use of the conventional 
above-mentioned macrostomia pump was not recommended to a **** metering installation in this 
invention. When it is so high that the bottom of all conditions and most conditions is enough for the 
pressure of this entry to secure perfect restoration of a gear impression, an impression will be filled 
before writing the entry section of this whole. Once it is filled, these gears block the flow from the 
lateral part of the flow path of this entry, when it is a******** compound also in this invention, it 
carries out with an intermittent block — also making ~ once it does not approve, because they 
generate — the rheology of rubber — a path — a passage — hard — it is because it carries out. 
[0041] By controlling the restoration point of a gear using a flow enhancement machine or 
enhancement equipment 54 By enabling use of the macrostomia pump for the pump for measuring, 
or the diameter inlet of macrostomia, and delaying the flow based on [ which prevents blocking of a 
path as follows ] : The flow from this strainer field Distribution of the rate of flow which passes 
along an upstream strainer and the upstream transition plate 50 is improved.; by the quicker lower 
pressure drop The convergence front face for the rubber ejection under giving-two more front faces 
for making it converge on gear restoration field; cleaning is given.; give equipment with the easy 
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exchange for fitting this gear restoration field to giving-efifective heat transfer fi-ont face; and the 
need for processing. Although best is equipped on the transition plate 50 and equipment 54 can be 
removed from it, if wished, it may be made as some gear pumps 20. 

[0042] The flow enhancement machine 54 is located in the entry 49 of gear-pump 20A which has a 
large entry, is sent in and made to go toward the outside of the gear tooth of this gear, or a dental 
restoration field suitably by the fi^ont faces 54b and 54c which tum the flow of the rubber which 
enters to one pair of outsides. The flow enhancement machine 54 reinforces the load of the gear 
tooth of this gear, and presses down recycling of the rubber which adjoins this wall. Although the 
flow enhancement machine 54 delays filling up with the core of this gear tooth, it gives sufficient 
interdental space for the field of the outside for restoration. It carries out balancing of the flow which 
passes the strainer assembly 19 instead of centralizing it through a part for the core of this strainer. 
[0043] The fluid for cooling and heating for path 54a for fluids to also give the assistance to which it 
is equipped in the flow enhancement machine 54, and the temperature control of the rubber 
composition under a halt and start-up is maintained flows. The flow enhancement machine 54 gives 
the assistance when taking out rubber during exchange and cleaning actuation again. Therefore, this 
rubber that enters is sent into the gap 62 formed with the flow enhancement vessel 54 between the 
gear teeth with which it adjoins on the feed gear 57 and 58 of the field (this is sent in by the gear 
tooth through a chamber 61, is the method which could set the amoimt of the rubber discharged 
through an outlet 44 on the gear-pimip measuring technique, and was learned, and measures 
correctly) of that outside. 

[0044] According to drawing 1 1 and another description of this invention currently well explained to 
12 and 13, suitably, by separating into shaft orientations easily, each component is making it easy to 
approach various components, is contained there at the time of rubber composition exchange, and 
makes it possible to take out easily the rubber which has spread among these components. Suitably, 
each components of these are carried on the slide rod (not shown) by the bearing sleeve (this is 
automatically controllable by the air type or the hydraulic cylinder) etc. By using this arrangement, 
an operator should just push the specific carbon button for control into which these components are 
made to divide automatically at the time of rubber composition exchange. For example, it removes 
fi-om the entry 49 and outlet 44 of a gear pump 20 to shaft orientations as shown in drawing 7 , in 
order to make easy removal of the rubber caught there, respectively in the low voltage strainer 19 
and the dice assembly 21 (each transition plates 50 and 65 of those). Next, the transition plate 50 is 
separable into shaft orientations fi-om the low voltage strainer assembly 19 as shown in dravsdng 12 
and 13, and since the point of the fi-ont faces 51 and 52 of the transition plate 50 is becoming thin 
gradually, it becomes possible [ taking out easily the block object with which rubber 76 was caught 
fi-om there ] here. Furthermore, although the rubber block object 77 will separate fi-om a screen 48 if 
the transition piece 40 is separated into shaft orientations from the clamp 45 for screens, it remains in 
the transition piece 40. Therefore, the rubber block object 77 is easily removed by rotating the 
extrusion screw 28 after that. 

[0045] Similarly, since the point which forms the expansion chamber 70 in shaft-orientations 
separation of a gear pimip 20 and the transition plate 65 fi^om the extmsion head 21 and the structure 
of the fi-ont faces 67 and 68 which form the hole 64 especially, and a list is the fi-ont face which 
became thin, it can become easy to take out the caught rubber block object 78 fi-om the outlet 44 of 
the transition plate 65 and a gear pump 20 and the expansion chamber 70. When any rubber which 
remains in the feed mixer 18 rotates a screw 28 (rubber passes along the inside of the hole 39 of the 
transition plate 40, and it, and thereby progresses in fi-ont), it is removed easily. Especially suitably, 
after the rubber block objects 76-78 make these components divide into shaft orientations as shown 
in drawing 12 and 13, they may be removed by the operator according to a manual. 
[0046] Furthermore, according to this invention, the various components of this improved system are 
mutually connected by the C-system general to drawing 2 which is graph-like and is shown. First, 
when the rate of a pump 20 and the rate of the down-stream conveyor for cooling progress through 
the die opening regio oralis 73, it is chosen so that the rubber strip 23 which has a desired profile 
may be extruded, and rpm of the screw of the feed mixer 18 is automatically adjusted by it, and the 
pressure of the entry point of a gear pump 20 becomes about fixed by it. This pressure reading is 
expressed as P2, and is shown in dravying 2 . Over the system of this whole, other various 
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temperature and pressures of a location in this system are measured as an input for algorithms 
currently designed so that the rate of the feed mixer 1 8 under a start-up, a halt, and fixed condition 
actuation may be changed in order to maintain a pressure, a desired feed rate, and desired 
temperature. These various readings are sent into the control computer 80 for adjusting the rate of 
the feed mixer 18, and the feed rate of the gear pump 20 controlled by the gear driving shaft 59. 
[0047] Unless the detail 18 of various components which explained in the top and was shown in 
drawing, i.e., a feed mixer, the low voltage strainer 19, a gear pimip 20, and the extrusion head 21 
afTect the main concepts of this invention, what is shown in drawing may be embellished. This 
concept does not have what the temperature suitably permitted in the rubber strip which is controlled 
correctly and has a clear profile is exceeded for (this can become harmful to this rubber strip), and is 
offering the approach related to very compact extrusion system and it which can be extruded through 
a dice head at ttie rate which may be worked efficiently. Furthermore, it is said that this system and 
approach do not need to process that rubber in order to remove a foreign matter harmfiil to the 
beginning fi"om rubber, and they carry out possible [ of sending a rubber composition into a direct 
feed mixer ] because these matter is removed by the low voltage strainer 19 which exists directly 
between the outlet of this feed mixer, and the entry of a gear pump. 

[0048] Reaching a fixed condition quickly is assisted by the expansion chamber of the low capacity 
in this extrusion head, and suitable start-up actuation. Although the extrusion head of a smaller 
dimension needs the higher pressure, in this system, such a pressure is easily obtained by using this 
gear pump, without producing a great temperature rise which is produced by the extrusion system of 
the conventional technique. It becomes possible to make head ** and flow a balance quickly after 
the start-up of this system, and, thereby, the dimension of an extrusion object is made to reach 
assignment specification by using this gear pimip again. It was shown as a result of the trial that the 
extrusion of the rubber which corresponds by 10 times the volume contained in the head of this 
extrusion equipment is required to reach the flow in the condition of having been fixed, and a desired 
extrusion object dimension. The time amount which reaches also in 5 minutes is required for this in 
the extrusion system for rubber of the conventional technique, because it is because these have the 
extrusion head of the large volume. However, time amount required to reach a balance is less than 30 
seconds by using the suitable start-up actuation for a list about this system for this gear pump and the 
extrusion head of that smaller volume. 

[0049] Various components by fiirthermore, the thing which can be made to separate into both shaft 
orientations and a longitudinal direction easily for the unique system of this invention, and a 
component array It becomes possible to remove quickly the rubber which remains in this structure- 
of-a-system element by the usual manual actuation at the time of exchange of a compoimd. By it It 
becomes possible to assemble these components quickly and automatically again for the next flow of 
different compound-ized rubber passing through that. 

[0050] Drawing 3 shows the gestalt embellished a little [ of this invention ], and this compact 
extrusion system may be embellished here for the use using heat strip feed. The extrusion equipment 
generally shown by 82 is equipped with the entry chute 83, and the heated strip containing the rubber 
heated by the temperature of 80 degrees C - 1 10 degrees C or the elastomer-like compoimd 84 is 
moved to it through the hole of the heated barrel 85 here by the single spiral screw thread auger 
machine 86 which forms the feed mixer 90 as shown in drawing 3 . Next, after this rubber 
composition passes the low voltage screen assembly 19 and passes along a gear pump 20 and the 
extrusion head 21, it passes the dice 22 for forming the profile of the rubber strip 23. The preheating 
of the strip 84 is suitably carried out with the mill roll 87 (this heats and blends rubber and makes it a 
strip 84). This strip also progresses through the usual loop-formation depth detector 88 [this supplies 
a signal to a control unit 89 (this gives a signal to the feed element which pulls out this strip fi'om the 
mill roll 87)]. 

[0051] Again, each component of extrusion equipment 82 is the same with having mentioned above, 
except that a unique combination about the screw thread structure of the feed mixer 1 8 is suitably 
replaced by the spiral auger machine 86 of single length. However, those functions including 
separation of the shaft orientations for removing the rubber with which it was caught for cleaning 
imder compound exchange by the remaining components and the list, and a longitudinal direction are 
the same. 
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[0052] Therefore, the system and the approach that this invention was improved are compacted, **, 
give a cheap efficient system and a cheap efficient approach (these attain all the enumerated 
purposes), and they make the effective and safe difficulty which encounters by the system and 
approach of the conventional technique abolish, solve a technical problem, and obtain the new result 
in this field. 

[0053] During said explanation, although specific language has been used for conciseness, plainness, 
and the ease of xmderstanding, because there is no unnecessary limit which makes the thing more 
than a demand of the conventional technique mean fi-om there, such language is used for the purpose 
of explanation and the thing interpreted broadly is meant. 

[0054] or [ furthermore, / that description and explanation of this invention are for instantiation, and 
the range of this invention was shown ] - or it is not limited by the described strict detail. 
[0055] Although the description of this invention, discovery, and a principle have been described 
here, it extrudes and is eniunerated by combining in useful resuU;, i.e., this new and useful stmcture, 
equipment, an element, an array, components, and the claim to which an approach phase 
accompanies a list by the dominance obtained by the format in which this invention was improved, 
and for which a system and an approach are constituted and it is used, the description of that 
configuration, and the list here. 

[0056] The description and mode of this invention are as follows. 

[0057] 1. , Making to Cross Strainer Means and for Pressure to Decline into Minimum the strainer 
means for removing any foreign matters contained in the compound ~ the discharge end of a feeder - 

- being equipped - **** and The gear-pump means for extmding a precise capacity of this 
compound at the outlet of a gear pimip, and carrying to a head means adjoins this strainer means, and 
it is characterized by being equipped in the lower stream of a river. The feeder for carrying out 
purnping of this compound down-stream toward the discharge end of reception and this feeder is 
equipped. And the extmsion system for extruding the strip of the vulcanization nature rubber 
equipped with the extrusion head for casting the compound of the sent-in amount to the strip long 

[ which was controlled correctly ] and extended, or an elastomer-like compoimd ingredient. 
[0058] 2. between the discharge end of this feeder, and the entry ends of this strainer means - a 
transition plate - being equipped - **** and here ~ this transition plate ~ the flow of this 
compoimd fi-om the hole of this transition plate — the fi"ont face of this strainer means - ****** — 
the extrusion system given in the 1st term characterized by equipping the hole caught in nest type in 
the entry end of this strainer means like. 

[0059] 3. Extrusion system given in the 2nd term by which hole of this transition plate is 
characterized by having at least one pair which makes it easy to remove this compound fi-om there 
when separating this feeder into shaft orientations fi-om this strainer means of spreading fi-ont faces. 
[0060] 4. Extrusion system given in the 1st term characterized by connecting with entry end of 
strainer means to have fi-ont face where discharge end of this feeder became thin [ one pair of points 
which form the hole, and which faced each other ], and catching above-mentioned discharge end in 
nest type in entry end of this strainer means; and here. 

[0061] 5. Extrusion system given in the 1st term characterized by equipping a pair of fi-ont face 
where place which forms discharge outlet for this strainer means faced each other, and catching 
above-mentioned discharge outlet in nest type in entry of this gear-pump means; and here by 
equipping transition plate between this strainer means and this gear-pimip means. 
[0062] 6. Extrusion system given in the 5th term by which this transition plate is characterized by 
being disengageable to shaft orientations fi-om entry of this gear-pump means. 

[0063] 7. this gear-pump means — one pair of gears for measuring mesh - being equipped - **** — ; 

- the extrusion system given in the 1st term by which the above-mentioned gear-pump means has 
the entry which is connecting to the discharge outlet of this strainer means, and the flow 
enhancement means for controlling the flow of the compound which are; and here and goes into the 
entry of this gear-pump means is characterized by to be located in the middle of the above- 
mentioned entry and a discharge outlet here, 

[0064] 8. Extrusion system given in the 7th term characterized by having front face which this flow 
enhancement means turned to one pair of outsides. 

[0065] 9. Extrusion system given in the 1st term to which above-mentioned outlet is characterized by 
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having connected with entry of extrusion head with transition plate by equipping this gear-pump 
means with outlet here. 

[0066] 10. Place in which this Transition Plate Forms Hole through the Above-mentioned Transition 
Plate, At least one pair of points which face each other have the front face which became thin, the 
front face where the above place became thin spreads out down-stream toward this extrusion head, 
and it is; and here. The extrusion system given in the 9th term which this transition plate is caught by 
the entry of this extrusion head in nest type, and is characterized by being dismountable to shaft 
orientations from this pump means so that removal of a compoimd may be possible. 
[0067] This Feeder is Equipped with Screw, Feed Part, Pressure Generating Part, and Mixing 
Section, and the Above-mentioned Mixing Section Adjoins this Pressure Generating Part, and is 
Arranged on the Lower Stream of a River. 11.; and Here The straight-line length of this feed part 
and a pressure generating part is straight-line length who consists of three to 6 times of this screw 
diameter and who combined. And here The extrusion system given in the 1st term characterized by 
having the straight-line length who generally has this mixing section in the 1.5 to 2.5 times as much 
range as this screw diameter. 

[0068] 12. The extrusion system given in the 1 1th term which has the straight-line length of the 
whole to which this feeder screw changes from 4.5 to 8.5 times of this screw diameter. 
[0069] 13. Maintain Temperature of Compound by which it was Heated in this Extrusion Equipment 
at Less Than 100 Degrees C, and it Lets; Strainer Pass. Time of Compoimd Extruding and Moving 
through Equipment — this Compound — Homogeneity — Heating - and — Mixing — ; — By holding 
the pressure drop which removes a foreign matter from this compound by passing the above- 
mentioned compound strip, and crosses; this strainer to less than 25 bars, and letting the; above- 
mentioned compound pass to a gear pump When this compound of a precise capacity is sent into this 
extrusion head and; and it pass this extrusion head. By re-casting this compound received from this 
gear pump ; which extrudes the strip of a compoimd from this extrusion head — the approach (here) 
of extruding the strip of the vulcanization nature rubber characterized according to the phase which 
consists of things, or an elastomer-like compoimd After this compoimd moves through this extrusion 
equipment, finally it is extruded as a strip from this extrusion head. 

[0070] 14. The approach given in the 13th term which precedes exchanging compounds, and is 
characterized according to the phase into which this extrusion head and a strainer are made to 
separate from this gear pump in order to remove the compoimd in it. 

[0071] 15. The approach given in the 13th term characterized according to the phase of making the 
volume of this compound expanding when this compound comes out of this extrusion equipment and 
it goes into this strainer. 

[0072] 16. The approach given in the 13th term characterized according to the phase of decreasing 
the volume of this compound when this compoimd goes into this gear pump from this strainer. 
[0073] 17. The approach given in the 13th term characterized according to; phase which controls 
restoration of a gear cavity to prevent dividing this compoimd when going into this gear pump, 
producing the flow divided into two for filling the gear of this gear pump of the above-mentioned 
compounds, stagnating; and inside this flow and generating a field. 
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* NOTICES * 

JPO and KCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the diagrammatic Fig. showing the usual extrusion system of the 
conventional technique for performing extmsion of a rubber composition strip. 
[Dr awing 2] Drawing 2 is the same diagrammatic Fig. as drawing 1 showing the precision extrusion 
system by which this invention for cold strip feed was improved. 

[Dra wing 3] Drawing 3 is the same diagrammatic Fig. as this improved drawing 2 that extrudes and 
shows a system used with heat strip feed. 

[ Drawing 4] Drawing 4 is the general diagrammatic sectional view of the feed mixer equipment with 
which this improved system and an approach were improved. 

[Drawin g 5] Drawing 5 is this improved expansion perspective drawing in the condition of having 
been assembled, in which extruding and showdng a part of feed mixer, low voltage strainer assembly, 
gear-pump, and extrusion head component ** of a system. 

[Dra wing 6] Drawing 6 is the perspective drawing showing the component of drawin g 5 in the 
condition of having been assembled destroyed partially, 

[Drawdng 7] Drawing 7 is the contraction diagrammatic perspective drawing of the drawing 5 and 
the component of 6 which are shown in the condition of having separated into shaft orientations 
partially. 

[D rawin g 8] Drawdng 8 is the same diagrammatic perspective drawing as drav^ng 7 using drawing 5 
and the component of 6 which are shown in the condition of having separated into shaft orientations 
fiirther reduced fiirther. 

[Dra wing 9] Although drawing 9 is the same as that of drawing 8 , it is diagrammatic perspective 
drawing which exists in the direction of 180 degrees of that. 

[ Drawing 10] Drawing 10 is the diagrammatic sectional view of the assembled component fi-om 
which the part is removed. Drawing 10 A is the drawing same on a general target as drawdng 10 
showing the mbber which moves through the assembled component, or an elastomer-like compound 
in a cross section. Drawing 10 B is the sectional view same on a general target as drawdng 10 and 
lOA showing use of the gear pump and shunt which have a big entry. 

[Drawdng 11] Drawing 1 1 is the same contraction graph side elevation as drawing 10 using the 
specific component of the location divided into shaft orientations because of cleaning. 
[Dr awdn g 12] Drawing 12 is the same contraction diagrammatic Fig. as drawing 1 1 using the 
component in the condition of having more nearly roughly separated into shaft orientations, because 
of cleaning- 

[Dr awing 13] Drawing 13 is the diagrammatic plan of the component divided into the shaft 
orientations of dr awdng 12 . The same figure expresses the same part over these whole drawing. 



[Translation done.] 



http://wrNvw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/18/2006 



JP,05.1 16200,A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 

JPO and NCI PI are no^ responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



{Dra>ying J_] 



<Sy 




[ Drawing 2] 




— > I 



[Drawing 3] 




84 

^ B3 



A \ \ \ \ W l\ > 



t ^89 88 r 



86 ^ B5 
90 



10 




7 

23 



31 



[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/18/2006 



JP,05-1 16200,A [DRAWINGS] 



Page 2 of 5 




[Drawing 5] 




[Drawing 6] 
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[ Drawing 10 A] 




[ Drawin g 10 B] 
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WRITTEN AMENDMENT 



[a procedure revision] 

[Filing Date] December 3, Heisei 4 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Easy explanation of a drawing 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Brief Description of the Drawings] 

[Drawin g 1] Drawing 1 is the diagrammatic Fig. showing the usual extrusion system of the 
conventional technique for performing extrusion of a rubber composition strip. 
[Dr awing 2] Drawing 2 is the same diagrammatic Fig. as drawing 1 showing the precision extrusion 
system by which this invention for cold strip feed was improved. 

[Dra wing 3] Drawing 3 is the same diagrammatic Fig. as this improved drawing 2 that extrudes and 
shows a system used with heat strip feed. 

[Dra wing 4] Drawing 4 is the general diagrammatic sectional view of the feed mixer equipment with 
which this improved system and an approach were improved. 

[ Drawing 5] Drawing 5 is this improved expansion perspective drawing in the condition of having 
been assembled, in which extruding and showing a part of feed mixer, low voltage strainer assembly, 
gear-pump, and extrusion head component ** of a system. 

[Drawing 6] Drawing 6 is the perspective drawing showing the component of drawing 5 in the 
condition of having been assembled destroyed partially, 

[Drawing 7] Drawing 7 is the contraction diagranunatic perspective drawing of the drawing 5 and 
the component of 6 which are shown in the condition of having separated into shaft orientations 
partially. 

[Dra wing 8] Drawing 8 is the same diagrammatic perspective drawing as drawing 7 using drawing 5 
and the component of 6 which are shown in the condition of having separated into shaft orientations 
further reduced further. 

[ Drawing 9] Although drawing 9 is the same as that of drawing 8 , it is diagrammatic perspective 
drawing which exists in the direction of 180 degrees of that. 

[D rawing 10] Drawing 10 is the diagrammatic sectional view of the assembled component fi-om 
which the part is removed. 

[ Drawing 11] Drawing 1 1 is the drawing same on a general target as drawing 10 showing the rubber 
which moves through the assembled component, or an elastomer-like compound in a cross section. 
[Drawing 12] Drawing 12 is the sectional view same on a general target as drawing 10 and drawing 
1 1 showing use of the gear pump and shunt which have a big entry. 

[D rawing 13] Drawing 13 is the same contraction graph side elevation as drawing 10 using the 
specific component of the location divided into shaft orientations because of cleaning. 
[Drawing 14] Drawing 14 is the same contraction diagrammatic Fig. as drawin g 13 using the 
component in the condition of having more nearly roughly separated into shaft orientations, because 
of cleaning. 

[Drawing 15] Drawing 15 is the diagrammatic plan of the component divided into the shaft 
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orientations of drawing 14. The same figiire expresses the same part over these whole drawing. 

[Procedure amendment 2] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] Complete diagram 

[Method of Amendment] Modification 

[Proposed Amendment] 
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[Pawing 7] 




[Drawing 8] 
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[Drawing 12] 
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